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Abstract
BACKGROUND: A variety of serious conditions can affect the perineum, from infections that clear up on their own 
to conditions that are dangerous or add to the patient’s discomfort. Data at the level of each zone are an important 
factor for determining the area of wound healing. Injury investigations should include the identification of the injury, 
the calculation of the area of the injury which is generally important in determining treatment.

AIM: This study aims to present the findings of determining the characteristics of the perineal wound category and 
determining the area of the wound using MATLAB programming.

MATERIALS AND METHODS: The trial data in this study used 10 digital images with the development of 1000 trials 
and resulted in an accuracy rate of 86%. Digital image application is designed with 11 categories of perineal wounds 
that include assessment of wound color and characteristics.

RESULTS: The use of the application was carried out by 21 midwife health workers with the results of 81% of 
applications making it easier for officers to classify wounds, and 85.7% stated that the application could be a guide 
in making decisions about perineal wound care. Determination of wound categories and perineal wound area in this 
program proves the ease for health workers in planning appropriate care and treatment. This makes it very easy for 
users to do programming so that users are not too bothered by programming logic and focus more on the logic of 
solving problems on a hand.

CONCLUSION: The development of innovative perineal wound screening applications will provide convenience in 
practicality and efficiency of use in the future.
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Introduction

Various factors play a role in the type and severity 
of trauma experienced, parity, delivery technique, 
and delivery assistance practices. There is currently 
a discussion about the best obstetric observations to 
reduce perineal trauma [1]. A wide variety of serious 
conditions can affect the perineum, ranging from self-
limiting infections to conditions that may be dangerous 
or add significant patient discomfort if not analyzed and 
treated appropriately [2]. Delayed perineal wound repair 
is a difficulty encountered during perineal injury [3], [4], 
and different risk factors have been illustrated to identify 
with planned perineal injury repair. Injury to the sphincter 
is also a common complaint [5]. In addition, the choice 
of preoperative radiotherapy can also cause tissue 
damage [4]. These reasons can interfere with wound 
healing and lead to delayed wound healing. It should 
also be borne in mind that patients with vulvar or vaginal 
injuries in some cases present with abdominal or lower 
back pain as their chief complaint.

External wounds can be distinguished 
effectively, but must be carefully assessed for deeper 
extensions. Internal injuries are more difficult to 

evaluate [6]. Assess for less common indications, e.g., 
serious pain, lump or mass, or odd discharge, including 
spilled stool [7]. Imaging is important in the clinical 
administration record of perineal disease because it 
allows precise anatomical delimitation of the source 
and extent of disease.

Complex perineal experience, use of concurrent 
imaging modalities, and multiple imaging findings found 
in intense perineal conditions are essential for rapid 
and precise analysis. Different imaging modalities are 
accessible to assess intense perineal conditions, each 
with its own focal point and lack of condition. Figured 
tomography is used to a large extent in settings of 
intense consideration given its long range accessibility, 
and fast image security [2]. This is a difficult task 
due to the complexity of the injuries, varying lighting 
conditions, and time constraints at the clinical research 
center. Wounds have several qualities that are identified 
with shadow and surface, but these qualities are not 
the same across all injury and individual images. Thus, 
research is not yet complete and future exploration may 
improve the picture of the injury [8].

Injury investigations should include 
identification of the margins of the injury, calculation of 
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the area of injury, and generally important, examination 
of the shading of the injury. Most wounds have a 
non-uniform combination of yellow necrotic tissue 
and red granulation tissue. Data at the level of each 
zone are an important factor in determining the area of 
wound healing, so assessment of treatment proficiency 
and further treatment options objective, compact, 
reproducible, subjective and quantitative examination 
of the wound is essential in achieving treatment 
agreement [9]. Injury Image Investigation Classifier has 
been actualized using MATLAB. This classifier classifies 
wounds by considering the healing status of the wound 
taking into account the different colors associated 
with wound progression and the different stages the 
injury goes through in the repair cycle. To improve 
wound healing outcomes, it is important that injuries 
are surveyed and monitored in an appropriate and 
appropriate manner. Perineal injuries can cause critical 
physical and mental effects in the short- or long-term, but 
there is little available evidence on this issue [1].

Materials and Methods

This wound imaging uses MATLAB to identify 
the image of perineal wounds. The test results show 
that this method is able to detect the presence of 
wound images in perineal conditions with a percentage 
of success reaching 85% and for non-ideal image 
conditions able to achieve 37% accuracy [10].

In this study, a series of programming processes 
were carried out starting with the extraction of the red, 
green, and blue (RGB) pixel values, which separated the 
three colors of the wound image test. RGB images are 
converted into grayscale images and create a histogram 
image on a 1-dimensional image matrix, so that when 
implemented in an image matrix, only red, green, only 
blue, or grayscale matrices appear. In the process of 
determining the area of the perineal wound, the wound 
image is converted to a binary image. Next is processing 
the shape and structure of an object, and image filters to 
calculate the local representation of several pixels in the 
image. The selection of the wound area to be measured 
is carried out with an edge detection program, and 
followed by image reconstruction to get the right image 
analysis area.

Results

In this study, we will explain the basics of digital 
image processing of perineal wounds using MATLAB. 
As it is known that MATLAB is a computational language 
that has a lot of built-in functions related to matrices and 

equations commonly used in certain fields, making it 
very easy for users to do programming so that users 
don’t get too confused with programming logic and 
focus more on solving logic problems encountered.

The assessment of wound categories based 
on the color and characteristics of the wound in this 
study contained 11 categories with the determination 
of categories referring to Kumar’s research (2014). 
Wound assessment categories are divided based on 
the color and characteristics of the perineal wound, as 
shown in Table 1:

Table 1: Category grouping based on perineal wound base 
color
Wound base color Wound category
Dark red Healthy tissue, Good blood flow
Red oxide Healthy tissue, Good blood flow
Pink Poor blood flow, Anemia
Violet Poor blood flow, Anemia
Gray Blue Swelling, trauma
Purple Enlarged, swollen, high bacteria level, trauma
Black Necrotic tissue (Non Viable)
Chocolate Non-viable tissue
Yellow Non-regenerating (Non Viable), moist, exfoliated
Green Tissue can’t regenerate
White Maceration, poor blood flow

The test of application utilization was carried 
out on health service midwives who monitored the 
postpartum period in their working area. In Table 1, and 
it can be seen the appearance of wound categories 
based on the color of the perineal wound surface. The 
determination of the number of digital images as a trial 
was based on the number of previous studies that used 
10 wound image objects in the process of programming 
wound analysis, as a tool for health workers to intervene 
in perineal wounds with 86% accuracy [11].

In Figure 1 is a display of application use in 
determining wound categories based on the color 

Figure 1: Perineal wound screening categorization
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of the wound surface. The algorithm used in the 
implementation of perineal wound image recognition 
using MATLAB from 10 testing images with a testing 
accuracy of 82%, and developed into 1000 image 
exercises to increase application accuracy, with the 
development of 1000 trials on each perineal image 
image with 86% accuracy results.

The results of digital image filtering are 
implemented in the imfilter function for RGB (3-D) 
images and filters for grayscale or 2-D images. the filter 
used is a gaussian filter with a 12 × 12 matrix, then 
the reconstruction process is carried out using the imfill 
function to produce a clear image.

In the next stage, digital image processing 
is carried out by measuring the circumference of the 
perineal wound. This function aims to show an overview 
of perineal wound repair based on the reduction of 
the perineal wound area. Object selection is done by 
edge detection step in the image processing process, 
in MATLAB edge detection process is done by edge 
command/function. In Figure 2, the measurement of the 
wound is not the actual size of the wound but is a digital 
image that can be measured in millimeters.

Figure 2: Calculation of wound area on digital image. (a) perineal 
wound digital image; (b) analysis of wound area assessment)

ba

The results of the analysis of the perineal 
wound screening program were given to a number of 21 
midwives. In Figure 3, it can be seen that the results of 
the analysis show that 85.7% of this application serves 
as a guide in planning perineal wound care, and 81% 
makes it easy to categorize perineal wounds. The results 
obtained are quite satisfactory that the use of perineal 
wound image analysis applications can help midwives in 
making decisions about perineal wound care.

Discussion

The type and severity of trauma experienced 
is associated with multiple factors, including birth 

history, delivery methods, and local practices. The best 
midwifery practices to reduce perineal trauma are still 
under debate. When perineal trauma occurs, treatment 
varies greatly depending on its severity and severity, 
local customs and customs, and personal preferences. 
Proper and timely assessment and management 
of wounds is important to optimize wound healing 
outcomes. Perineal wounds can cause significant 
physical and/or psychological effects in the short- or 
long-term, but there is little evidence on this subject [1]. 
The use of digital images in wound care is a recent 
innovation and an advancement in obstetrics. The 
ability to refer to previous digital images and assess 
progress is important in deciding treatment strategies.

Patients and nursing staff no longer need to 
make subjective judgments comparing the current 
condition of the wound with the previous condition, 
the appearance of the wound category based on the 
analysis of digital image applications is designed to 
make it easier for health workers to screen perineal 
wounds. Digital image analyzers can be easily used in 
screening perineal wound changes in postpartum care 
settings or at home. The use of digital image analysis 
should be a reliable measure using technology, which 
is common today, rather than an ideal measure for 
changes in the wound area. Our data don’t tell us the 
true size of the wound, but it does show that we can 
reliably measure change over time. The degree of 
change in the area over time is an important prognostic 
indicator of complete wound healing [12].

The results of repeated examinations of 10 
digital images refer to the research of Rogers, 2010 
with 10 different analytical objects with good wound 
documentation capabilities, and can be referred 
by other health examiners [13]. The proportion of 
black, yellow, and red in the wound depends on the 
healing time. For example, in the case of red color 
classification, granulation tissue has a distinct red 
color. It should also be noted that not all red sores are 
healthy. This study refers to the classification of color 
and characteristics of the wound from the research 
of Kumar (2014), with a total of 11 types of perineal 
wound categories [14]. The digital image analysis 
capability of this application makes it easier to examine 
postpartum mothers’ perineal wounds during recovery 
at home or at midwifery services. The application of 
wound assessment or monitoring methods is divided 
into (a) wound assessment or monitoring and (b) data 
acquisition and information storage, 16 studies reported 
wound assessment or monitoring [15], [16], [17].

Yellow wound color wounds indicate the 
presence of plaque [14], [15]. The occurrence of venous 
ulcers is associated with biological stress [15]. While 
the color of necrotic tissue varies from white to yellow, 
greenish to black and includes all colors. The fourth color 
classification (pink) stated in the research of Hellgren and 
Vincent (1990), is the wound re-epithelialization stage, 
more sophisticated color classification models such as 
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black, brown, yellow-red, and red are used to overcome 
this problem [16]. Ratings with this category apply in 
the assessment of wounds and skin lesions [17]. The 
classification for ulcers was described by Arnqvist, et 
al. (1988), as the fourth classification besides the black-
yellow-red classification [18]. The previously designed 
method tracks the wound boundaries using a computer 
mouse and determines the region of interest which is 
also carried out in this study. Arnqvist and colleagues 
created 16 wound classifiers for arteries, veins, and 
surgery from thousands of different color photographs 
[18]. In thisstudy, the perineal wound examiner operator 
selects a wound classifier and algorithm, classifies 
wound images into eleven tissue types, and calculates 
each wound area in millimeters. In the study by Herbin 
et al. [2] examined, color images of artificially created 
wounds to quantitatively assess healing rates. They 
automatically delineate the wound area based on the 
wound color (redness) information. The wound area 
and wound color index were then used to assess skin 
healing. However, while these sores are uniform in color, 
wounds in patients such as venous ulcers can have a 
distinct red color. An automated method for measuring 
pressure wound healing using a RGB histogram of the 
wound [19], [20], [21], [22], [23]. A total of 21 midwife 
health workers analyzed the application by analyzing 
the color of the wound, and the area of the wound.

Conclusion

The development of innovative perineal wound 
screening applications will provide convenience in 
practicality and efficiency of use in the future. the 
use of digital image applications is recommended for 
health workers who often work outside the building or 
home visits in conducting postpartum monitoring of 
the dangers of infection in the perineal wound which 
can also be used as monitoring and documentation of 
wounds as data for further investigation.
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